Estimating Greenhouse Gas Emission Reductions from
Source Reducing or Recycling Selected Materials:

Instructions, Worksheet, and Lookup Tables

INTRODUCTION

The following instructions and lookup tables are intended for use by participants in the U.S.
Department of Energy, Energy Information Administration’s Voluntary Reporting of Greenhouse
Gases Program. The lookup tables have been created by the U.S. Environmental Protection Agency’s
Office of Solid Waste to assist program participants in estimating greenhouse gas emission reductions
from projects involving source reductioor recycling of any of the following materials:

. Newspaper . Mixed Papefrecycling HDPE Plastic
only)

. Office Paper . Aluminum Cans . LDPE Plastic

. Corrugated Cardboard . Steel Cans . PET Plastic

The greenhouse gas emission reduction estimates that appear in the attached lookup Tables 1-4 are
based on life-cycle values, and include (1) energy savings from reduced manufacture of the material
or manufacture with recycled inputs, (2) avoided landfill methane emissions for paper products
(because most of these materials, if not source reduced or recycled, wouldiltexgr{@) forest

carbon sequestration for paper proddesd (4) avoided emissions of methane and other gases due

to reduced manufacture. All reduction estimates assume that waste materials would have otherwise
been disposed of in landfilts.

Landfills may manage the gas produced from waste decomposition differently. They may allow the
gas to vent to the atmosphere, they may capture the gas and flare it, or they may capture the gas and
use it as an energy source. Estimates of emission reductions associated with source reduction and
recycling differ depending on what method of gas management is employed by the landfill where the

T Squrce reduction, also known as waste reduction, is defined here as using less of a given
material without using more of some other material—e.g., making aluminum cans with less aluminum

(“lightweighting”), or using less office paper by switching from single-sided to double-sided
photocopying.
2 Mixed paper as defined here includes office paper, non-corrugated paper boxes, and paper
packaging but excludes newspaper and corrugated boxes (because these are typically recycled separately).
% This is reported as a reduction in G&nissions.

4 For a complete discussion of how the emission values shown in Exhibits J-3 and J-4 were
calculated, please see the US Environmental Protection Agency @perthouse Gas Emissions from

Management of Selected Materials in the Municipal Solid Waste S{t¢@amPA Office of Solid Waste,
1998 [in progress]).



waste would have been disposed. It will be useful to determine which category of landfill is
appropriate for comparison when calculating your emission reductions. If you do not know the
landfill gas management status of the landfill, you may use the estimates provided for the national
average landfill.

The timing of greenhouse gas emissions (and emission reductions) associated with waste management
of paper products is quite complicated. Because thel605(b) Voluntary Reporting Program is
designed to record achievesdductions, lookup Tables 1 and 2 represent a simplified approach to
capturing the variation in emissions over time from several processes associated with paper product
source reduction and recycling. Specifically, landfill methane generation (and reduced utility emissions
when methane is used to generate electricity), long-term storage of carbon in landfills, and effects on
forest carbon storage all occur over a period of many years. To ease use of the lookup tables, these
processes are assumed to start in year 1 (the year in which the source reduction or recycling occurs)
and proceed at a constant rate for 15 years. Thus, the annual emission factors for paper products in
lookup Tables 1 and 2 represent the long-term effect of these processes on emissions, divided by 15
years. All other emissions are characterized as occurring in year 1. For reference, total emission
reductions (over the long term) for each greenhouse gas are shown in lookup Tables 3 and 4.



INSTRUCTIONS

Complete the following steps to determine the greenhouse gas emission reductions for any given year
associated with a source reduction or recycling project. Please see below for sample worksheet.

Column Step
A Identify the material source reduced or recycled.
B Enter the year the source reduction or recycling occurred.
C Enter an “S” if the material was source reduced or an “R” if the material wgs
recycled.
D Enter the quantity source reduced or recycled, measured in short tons.
E - Insert a “1" if you are comparing to a landfill without gas recovery or a landfill

that recovers and flares gas.
- Insert a “2" if you are comparing to a landfill that recovers gas for electric
generation.
- Insert a “3" if you are estimating reductions relative to the national average
landfill.

F - For materialsource reduceth the year being reported, multiply the quantify
of material in Column D by the appropriate “year 1" emission reduction facfor
for carbon dioxide in the column on Table 1 that corresponds to the landfil|
comparison selected in Column E.

- For materialsecycledin the year being reported, multiply the quantity of
material in Column D by the appropriate “year 1" emission reduction factor{for
carbon dioxide in the column on Table 2 that corresponds to the landfill
comparison selected in Column E.

G - For paper productsource reduceth the years prior to that being reported,
(Paper | multiply the quantity of material in Column D by the appropriate “year 2-15
Products | emission reduction factor for carbon dioxide in the column on Table 1 that
Only) corresponds to the landfill comparison selected in Column E.
- For paper productecycledin the years prior to that being reported, multiply
the quantity of material in Column D by the appropriate “year 2-15" emissign
reduction factor for carbon dioxide in the column on Table 2 that corresponds
to the landfill comparison selected in Column E.




- For materialsource reduceth the year being reported, multiply the quanti
of material in Column D by the appropriate “year 1" emission reduction fac
for methane in the column on Table 1 that corresponds to the landfill
comparison selected in Column E.

- For materialsecycledin the year being reported, multiply the quantity of
material in Column D by the appropriate “year 1" emission reduction factor|
methane in the column on Table 2 that corresponds to the landfill compari
selected in Column E.

Yy
or

for
Eon

I
(Paper
Products

Only)

- For paper productsource reduceth the years prior to that being reported,
multiply the quantity of material in Column D by the appropriate “year 2 -15
emission reduction factor for methane in the column on Table 1 that
corresponds to the landfill comparison selected in Column E.

- For paper productecycledin the years prior to that being reported, multi
the quantity of material in Column D by the appropriate “year 2-15" emissig
reduction factor for methane in the column on Table 2 that corresponds to
landfill comparison selected in Column E.

DIy
n

the

J-K
(Aluminum
Cans Only)

- For aluminum cansource reduceth the year being reported, multiply the
quantity of material in Column D “year 1" emission reduction factors for CH
and CF,shown in Table 1.

- For aluminum cansecycledin the year being reported, multiply the quantit
of material in Column D “year 1" emission reduction factors foy &¥ CF;
shown in Table 1.

<

L-M

Sum the total reductions estimated in each column. Add the total in Colum
and G and enter the sum in L. Add the total in Columns H and | and enter
sum in M.

ns F
the

You now have estimates of carbon dioxide, methanga@CF, emission reductions for the year

chosen in units of metric tons. This data can be transferred to Form EIA-1605, Schedule I, Section
10. Annual quantities of material source reduced or recycled should be entered in Part Il, Question
3. Emission reductions should be reported as positive reducti®ast III.
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